The purpose of this study is to propose a numerical model for predicting the flow dynamics of liquefied granular soil in coastal oceans. Specifically, it presents a workable analysis procedure that can describe the mobility and internal flow structure of the liquefied soil with consideration of the process of solidification that should occur in the flowing sediments.
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The propagation of solidified zones in the course of subaqueous liquefied sediment flow is theoretically discussed. The coupled systems of Navier-Stokes equations and consolidation equation are numerically solved under moving boundary conditions, with consideration of the concurrent evolutions of the flow surface as well as of the internally formed interface between the fluid and solidified zones. The analyses for collapse of a body of liquefied soil into ambient fluid under gravity show that the liquefied sediment flow manifests itself as a decelerating gravity flow due to the dynamic interaction between the flowing liquefied soil and the progressively solidified zones in the sediment.
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